OBJECTIVE: To reduce drug costs attributable to anti-anaerobic cephalosporins -specifically to reduce cefoxitin use in surgical prophylaxis. DESIGN: Before and after intervention cefoxitin use compartson. S ETTING: Tertiary care hospital . PARTICIPANTS: Hospitalized patients. INTERVENTIONS: Chart review of patients identified through pharmacy records as cefoxitin recipients was canied out to determine which physicians were the principal users of cefoxitin and the purpose for such use. These data were used to direct cost containment strategies. MAIN OuTCOME MEAsURES: Hospital quarterly pharmacy acquisition costs and grams of cefoxitin used. RESULTS: The departments of surgery (49%) and obstetrics/gynecology (37%) were the principal users of cefoxitin, and surgical prophylaxis was found to be the principal indication for use (63%). These departments were invited by the Antibiotic Utilization Subcommittee of the hospital's Pharmacy and Therapeutics Committee to draft surgical prophylaxis guidelines in keeping with published recommendations. Such guidelines were written and distributed to medical staff and substituted cefazolin for most forms of prophylaxis. gentamicin/metronidazole for colorectal prophylaxis and cefoxitin only for appendectomies. Over the following 21 months. hospital-wide cefoxitin use fell from 6093 g. $70.076 per quarter. to 1316 g. $11.515 per quarter (partially offset by a 2595 g. $9.131 per quarter increase in cefazolin use). CoNCLUSION: As a first step in reducing hospital costs of anti-anaerobic cephalosporins. rationalization of cefoxitin use may be preferable to formulary interchange with alternatives such as ceftizoxime or cefotetan .
. Cefoxitin, a second generation cephalosporin with a broad spectrum of activity against aerobic Gram-negative and Gram-positive bacteria as well as anti-anaerobic bacterial activity (5), has been a very popular drug for in-hospital use since its introduction in the 1970s. In 1984 cefoxitin led all other drugs in the United States in terms of hospital sales (4). There is, however, substantial published evidence of widespread use of cefoxitin when narrower spectrum (and less expensive) agents would suffice (4, 6) .
Recently, two new cephalosporin drugs with antianerobic activity have been marketed in Canada as less expensive altematives to cefoxitin: cefotetan and ceftizoxime (7, 8) . In an effort to reduce costs of antimicrobial therapy, it has been suggested that hospitals might delete cefoxitin from their formularies and substitute either cefotetan or ceftizoxime (9-ll); however, merely to substitute one of these newer agents for cefoxitin could be regarded as substituting one inappropriately used agent for another. Rather than substitute cefotetan or ceftizoxime for cefoxitin, we chose to determine to what extent cefoxitin misuse was occurring in our hospital and tried to improve its use.
METHODS
The University of Alberta Hospital is an 1100 bed tertiary care hospital serving northem Alberta. The annual drug acquisition budget has been in the order of $5 million with antimicrobials accounting for about 25% of this amount. Cefoxitin has traditionally been among the top five drugs in terms of acquisition costs, with steadily increasing expenditures. In the fiscal year 1984-85, $159,355 was spent acquiring 19,920 g of cefoxitin; by 1989-90 this had increased to $238,882 to acquire 19,770 g (reflecting a price increase from $8.00 to $11.50/g).
In the spring of 1990, at a time of serious budgetary crisis for the authors' hospital, the Antibiotic Utilization Subcommittee of the hospital's Pharmacy and Therapeutics Committee decided to target cefoxitin as part of its cost containment strategy. A previously completed chart review study of 152 consecutive courses of cefoxitin use in the same institution had shown that the 276 majority of use was in the departments of surgery (49% of cases) and obstetrics/ gynecology (37%) (unpublished data). This study also showed that 63% of all patients receiving cefoxitin did so for the purpose of surgical prophylaxis and only 37% of treatment courses were given to manage established infection. Efforts were, therefore, principally directed at these two groups and, in particular, at their antibiotic prophylaxis regimens.
The subcommittee invited the departments of obstetrics/gynecology and surgery to participate in a review of cefoxitin use. Neither department had developed guidelines for antibacterial surgical prophylaxis, leaving the decision as to which patients would be given prophylaxis, which agents would be used and duration of prophylaxis to individual surgeons. It was pointed out that while it is an effective prophylactic agent. cefoxitin had not been shown to be superior to other agents for any surgical procedure and was not recommended as a first-line prophylactic agent for any indication except appendectomy (12) (13) (14) . Following a review of the literature, the departments agreed to draw up routine surgical prophylaxis guidelines. In keeping with published guidelines, cefazolin was specified as the agent of choice for head and neck, gastroduodenal, high risk biliary tract, hysterectomy and high risk caesarean section surgical procedures. Metronidazole plus gentamicin were chosen for colonic surgery (15) and cefoxitin for appendectomy (14) . Guidelines were distributed to attending physicians and residents in the departments of surgery and obstetrics/gynecology, and additional cefoxitin information was included in a Pharmacy and Therapeutics Committee newsletter to all medical staff. To forestall any pharmaceutical industry response to declining cefoxitin use it was made clear that failure of this approach would very likely lead to complete elimination of cefoxitin from the formulary.
To observe the outcome of the interventions, hospitalwide pharmacy cefoxitin acquisition data (total grams and costs) were analyzed over 21 months from the initiation of the process (April 1990 to December 1991).
RESULTS
For the fiscal year 1989-90, ie,just before implementation of the initiatives, the hospital spent $238,882 (19, 770 g ) or $59,720 per quarter (4942 g) on cefoxitin. In the first quarter of 1990-91, during the implementation of initiatives, this rose to $70,076 (6093 g). Subsequently, there has been a fall in costs related to cefoxitin acquisition (Figure 1 ) and number of grams used (Figure 2 ). In the third quarter of 1991 (October to December), the price of cefoxitin was reduced from 
DISCUSSION
This study has shown that considerable reductions in expenditures on anti-anaerobic cephalosporins can be achieved through a process of curtailing cefoxitin use. We feel that the concept of cefoxitin rationalization through curtailment is preferable, initially, to formulary interchange with cefotetan or ceftizoxime. Exchanging one drug for another depends on the new agent having at least an equivalent safety and therapeutic profile to the older agent. In our opinion, cefotetan and ceftizoxime, while promising, have not been shown to be equal in clinical efficacy or safety to cefoxitin for treatment or prophylaxis (7, (16) (17) (18) . Furthermore, the concept of reducing costs through the interchange process assumes the older agent is already being used in the most cost effective manner (clearly not the case with cefoxitin in many hospitals). Finally, drug interchange depends on the newer agent being used at the same rate as the older one (eg, cefoxitin). If the newer agent is more frequently prescribed, for example as physicians attempt to acquire familiarity with the drug, cost savings will be reduced or even eliminated.
Some of the reduction achieved in cefoxitin use has been offset by increased use of other agents, especially cefazolin, in surgical prophylaxis. Since cefazolin is a much cheaper agent than cefoxitin ($2.45/g for cefazolin versus $8.75 I g for cefoxitin at our hospital), major overall cost savings will still be achieved and are at least comparable to those that could have been achieved through interchange. It remains to be seen whether cost reductions in cefoxitin use can be maintained over the long term. However, by continuously monitoring cefoxitin use and by forestalling pharmaceutical industry marketing responses to decreased sales by the threat of deleting it from the formulary, we hope to be able to respond if increased use occurs. There might be additional minor cost savings to be achieved by interchanging cefotetan or ceftizoxime for cefoxitin. If the suggested interchange of 1 g cefotetan or ceftizoxime for 2 g cefoxitin is adopted (10,11). and the level of use of October to December 1991 persisted, the annual savings for substituting ceftizoxime would be approximately $17,108, and for cefotetan, $6,580. At the time this study was initiated, the hospital was undergoing a severe budgetary crisis which ultimately resulted in bed closures and staff layoffs (19) . The realization that drug cost savings would reduce the need to lay off staff and close beds likely contributed to medical staffs cooperation in the process. Major users of cefoxitin were asked to participate in the process and draw up their own guidelines for cefoxitin use in surgical prophylaxis. Such a self-directed educational strategy (in which learners are actively involved in the process) may be more effective than passive approaches to physician education, a strategy which has not always been successful (20) .
